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THE BOARD OF PATENT APPEALS AND INTERFERENCES 
In re Application of: 
Guangcai Xing, et al. 
Application No.: 09/298,064 
Filed: April 22, 1999 

For: APPARATUS AND METHOD FOR 
EXPOSING A SUBSTRATE TO 
PLASMA RADICALS (AMAT NO. 
2616 US/RTP/LE) 


REPLY BRIEF 

Mail Stop Appeal Brief -Patents 
Commissioner for Patents 
Post Office Box 1450 
Alexandria, Virginia 22313-1450 

Dear Sir: 

In response to the Examiner's Answer mailed June 16, 2004, Applicant submits, in triplicate, 
the following Reply Brief pursuant to 37 C.F.R. 1.193(b)(1). The Reply Brief utilizes heading 
consistent with the Appeal Brief. 

VH. GROUPING OF CLAIMS 

The Examiner's Answer disputed Applicant's grouping of claims. Applicant groups the 
claims as follows: 

Group I - Claims 1-4; 
Group II Claim 5; 



Examiner: Zervigon, Rudy 
Art Unit: 1763 
Confirmation No.: 1649 


Group II 


Claims 6-7; 


Group IV Claims 17-18; and 

Group V Claim 20. 

With respect to Group II (claim 5), the Appeal Brief clearly shows why claim 5 was 
separately patentable from claims 1-4. Specifically, claim 5 argued not only the reasons related to 
the patentability of claim 1, but also that there was no motivation to combine the teachings of 
Yamazaki . with respect to film deposition with the teaching of Matsuo directed toward etching 
silicon. Appeal Brief, page 7. Yamazaki taught film deposition and Matsuo taught etching or 
material removal. 

Similarly, with respect to Group V (claim 20), the Appeal Brief noted a distinct ground for 
patentability, namely that Moslehi did not describe a machine-readable storage medium containing 
program instructions including transferring plasma radicals into a chamber substantially free of 
ions. 

Applicant respectfully requests that the Patent Office consider the grouping proposed in 
Applicant's Appeal Brief. 

VIIL ARGUMENTS 

B. Group I: Rejection of Claims 1-4 under 35 U.S.C. §§ 102(b) or 103(a) 

In the Appeal Brief, Applicant argued that claims 1-4 were not anticipated by and 
were not prima facie obvious over Matsuo , because Matsuo does not describe: 

1) a second reaction chamber adapted to house a substrate for film formation; 

2) a first reaction chamber coupled to a second reaction chamber and separated 
by a distance equivalent to the lifetime of nitrogen ions at a plasma 
generation rate so that nitrogen radicals react with the substrate in a film 
conversion step. 

With respect to a second chamber housing a substrate for film formation, the Patent Office 
takes the view that the "film formation" description is an intended use. Applicant believes that the 
phrase "film formation" to describe a chamber, describes a particular type of chamber and is thus a 
structural limitation. For example, it is well known in the semiconductor processing industry that 
there are film formation (e.g., deposition) chambers and film removal (e.g., etch) chambers. Claim 
1 is directed to that class of chambers used in the semiconductor processing industry for film 
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formation. Matsuo describes a film removal chamber — a different class of chambers. The citation 
by the Patent Office of In re Casey . 152 USPQ 235 (CCPA 1967) is distinguishable. In re Casey 
held that the manner or method in which a machine (an adhesive tape dispenser) is to be utilized is 
not germane to the issue of patentability of the machine itself. See id. at 238. The structural 
limitation of the claim asserted in In re Casey was apparently similar to the prior art and it was the 
functional use of the structure that the Applicant sought to distinguish its invention from the prior 
art. Claim 1, on the other hand, provides a structural limitation in the form of a particular class of 
chambers (film formation chambers). Applicant is not relying on a functional use of a generic 
chamber. Matsuo teaches an etching environment. 

The Patent Office does not dispute that Matsuo is clearly directed to removal (etching) of 
silicon. The Patent Office seeks to find film formation in the production of a reaction layer during 
the removal step. It is clear, however, that material (silicon) is being removed and that Matsuo does 
not teach the formation of a film beyond the obviously transient nature of a chemical reaction to 
remove silicon. 

With respect to coupling the second reaction chamber to a first reaction chamber separated 
by distance equivalent to the lifetime of nitrogen ions at a plasma generation rate equivalent to the 
lifetime of nitrogen ions such that nitrogen radicals react with the substrate in a film conversion 
step, the Patent Office has not cited anywhere in Matsuo that teaches radicals from a nitrogen gas 
reacting with a substrate. 

[E]ven though nitrogen plays a profound role in the etching of silicon, it 
is not incorporated in a stable reaction layer. 

Matsuo at 1806. Even if nitrogen is present in the reaction layer, Matsui does not teach that 
nitrogen radicals are present. 

Matsuo teaches when nitrogen is used, no separation between a first chamber and a second 
chamber produces the best results when nitrogen is added. Further, Matsuo did not teach that the 
effect of nitrogen was for radicals to react with a substrate in a film conversion step. Matsuo did 
not describe nitrogen radicals reacting with a substrate so was not directed at separating its 
chambers to achieve this reaction. 

C. Group H: Rejection of Claim 5 under 35 U.S.C. § 103^ 

Claim 5 was rejected under 35 U.S.C. § 103 as obvious over Matsuo in view of 
Yamazaki . Yamazaki was cited for describing a plasma reaction apparatus for film deposition. 
Applicant points out, as noted above, that there would be no motivation to combine Yamazaki and 
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Matsuo . The references are entirely different in terms of the environment in which their teachings 
seek to act (deposition vs. etching). It is not conceivable that persons of skill in the art looking to 
remove silicon would turn to the teachings of Yamazaki and film deposition (not removable) for 
guidance. 

D. Group III: Rejection of Claims 6-7 under 35 U.S.C. §§ 102(b) or 103(a) 

In the Appeal Brief, Applicant asserted that claims 6 and 7 were not anticipated by or 
obvious over Matsuo , because Matsuo did not teach: 

1) a second reaction chamber having means for housing a substrate for film 
formation processing; and 

2) means for providing the plasma to the second reaction chamber substantially 
free of nitrogen ions such that the nitrogen radicals react with a substrate in a 
process conversion step. 

With respect to the second reaction chamber having means for housing a substrate for film 
formation processing, this limitation describes a specific type of chamber; a chamber where films 
are put on a substrate. Matsuo describes an etching environment where silicon is being removed. 

With respect to the means for providing the plasma to the second reaction chamber such 
that nitrogen radicals react with a substrate in a process conversion step, Matsuo does not teach 
nitrogen radicals reacting with a substrate. 

E. Group IV: Rejection of Claims 17-18 under 35 U.S.C. § 102(b) 

In the Appeal Brief, Applicant asserted that claims 17 and 18 were not anticipated by 
Moslehi , because Moslehi does not describe a system including a first reaction chamber and a 
second reaction chamber that are separated by a distance equivalent to the lifetime of nitrogen ions 
at a plasma generation rate such that radicals react with a substrate in the second chamber in a film 
conversion step. Applicant believes the separation between the chambers in claims 17 and 18 is a 
structural limitation, and, with the controller, memory, and instructions for controlling a gas source 
and an energy source to convert a portion of a nitrogen gas into a plasma including radicals 
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distinguishes claims 17 and 18 from Moslehi . Moslehi teaches preferably introducing both 
charged and neutral species to a process chamber. It does not follow that by introducing both 
charged and neutral species to a process chamber that Moslehi teaches introducing radicals that can 
react with a substrate in the process chamber in a film conversion step. 

F. Group V: Rejection of Claim 20 under 35 U.S.C. § 102(b) 

In the Appeal Brief, Applicant asserted that claim 20 is not anticipated by Moslehi , because 
Moslehi does not describe a machine-readable storage medium containing program instructions 
including transferring plasma radicals of nitrogen via a distance equivalent to the lifetime of 
nitrogen ions into a chamber substantially free of ions. Moslehi teaches introducing both charged 
and neutral species to a process chamber. Therefore, Moslehi does not teach program instructions 
to deliver plasma radicals into a second chamber substantially free of ions. 

IX. CONCLUSION AND RELIEF 

Based on the foregoing, Applicant respectfully requests that the Board overturn the rejection 
of all pending claims and hold all the claims with the present application allowable. 


Respectfully Submitted, 


BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 


Date: August 16. 2004 
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